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CIRCUIT AND METHOD FOR TESTING SEMICONDUCTOR INTEGRATED CIRCUIT 



(57) Abstract: 

PURPOSE: To compare a found 
compressed value with an expected 
compressed value by using a parallel 
input linear feedback shift register 
which has compressed data. 
CONSTITUTION: The test circuit 
which tests whether or not the 
semiconductor integrated circuit 
(e.g. memory) is correct or not, 
compresses data 11-14 read out of 
the memory by a sequential parallel 
input linear LFSR 1 to find a 
compressed signature, and then 
supplies the output of the register S4 
of the final stage to the 1st input of a 
two-input exclusive OR gate X0R1 
positioned at the left end by a 
feedback information selecting 
means SELO, The outputs of 
registers S2-S4 positioned in front of 
them are supplied to 1st inputs of 
other exclusive OR gates XOR2- 
XOR4. Input selectors SEL1-SEL4 
select expected signatures E1-E4 of 
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an expected signature storage 
register 2 and supply tliem to 2nd 
inputs of the respective exclusive OR 
gates XOR2-XOR4. Therefore, the 
exclusive OR gates XOR2-XOR4 
compare the compressed values with 
expected compressed values. 
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1 

ira^ WN-:? ^xx hlHjfgtc J; sjE^lc J; t3^^>n;tff 
KiSriSi.. mt^^Uiyx-}^iz\,±-^cr>mm<D2K-^mm. 

2.x:nwimmmm-ir~ Y-cr>mic^x^^z\i^^^<7i-m 
p&irz^mrTh 2 K:hmmm^mm'y—h<r>m i cox:h^z 

2(r>AMz^x. hr-9 1 Lx. mnf-^bm^j±m 
m&<r)^^m^:Mmmmc7)^x Mass. 



<tgH^7-2 7 1 628 

2 

A:^sii?^S{i. Hiiie^^#^EiKat/«a#ffi8Hiie 

1S^S<0-5 *>^n*» 1 ^(r)^~9 S-fiTfex— :?y>cj^jcili 
limfflT-^) ^. .r t $r If mi: -r S ^^7 iamc7)iii^f!|j 

[ m^m 9 J A:^3iiJ!^gi{i . mmm^iz i o , 
im^m 1 0 ] «8#sfflfiiieii^K{i. m^mmm 

S: . "^ib^MXtiUm y ■< — y 9>'y h U i/X9co 

(3. ^2x:fjmm^f^mm-y-y'C7)f^i<7)x:htfmBT 

(iars 2 A:^«fft!2ft<jf&sfn^- h ^m<^ 2X:hmfei 
Wf&a«iy-hoigi cr>x-h(,z\t^^^(7)mm(r>\y=jx 

9<r>\ti-hifimm.tiMif<' v y rRT/tt}^i7'~9 ^<xt:^t 

xn-t i^ti^ MmwL(r>iy'jx9<Dmmz{m~ri> 2x11 
mimmmmy-y'(7)m 1 (Tixinztmmy ^ - Ky-r.y 

m\X:hmy < — v^<^-y9i^y VUi^x9\,±^ 
titmz^ ^2X:hm(&6^imm-!r'-h(r)^2<DXt) 

A'irtef-'- N'x izmmm^^ix x . ig^usco u ^--^ 
ioui&ciiig^^ 2 A:^)«ffififl<jf&a^>^- h ^i^<;g. 2 

A,-*]#f ftfifi^f^afDy- h com 2 CO A:^j {c:<i:# ^^cDwifS. 



(3) 
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IfS^JS 1 3 1 ■r—f^<:^Rt/i^cr> 1 oo-r-:?^^;;^ 
1 4 ] -r— :5'>'<xst/f&f:> 1 -:>(r>7^—^y<y. 

St^tC, flii:^<07'— :^'^■^X^C. Zcr>myj(0'f—lS'^<X 

- bvc.y 1^:7 i>A :$'<r)#2 A:^flfflfee^ifeaft^' 

[ig*Ji 1 6 ] m^x:fiWimy -r - h'.'<y h 

^7Mm<o^mpmmm^<D'rx h ms^. 
I is^ig 1 7 3 7 -f - K A' .y mmmn^mziiyi^^ 

v>"f>ffi^*<A:^S^, 

Mfe7 -J - hvc V i>tffMS?^K«ix^ ^ yitffifiltzM 



H«iffiM5iJA^3llyg7 ^ — HKv ix7 M^i^XrJ'O^g-l^ 
■fx MsJfSO^hSP**^ BjieM?«JA*ll?g7 r — hV>C.y 

£^7 v-'x :J'<7):^r CO u i^x cobJ::>j 5- tH^T# S J; 

10 iim:m 1 8 ] m.mx^mmy ^ - nvn-^ ^'^'7 

£^X^'<7):g. 2 A:>3SfffeWi^a*iy- hTc^^-r-^-eOifc 

Srma t -r s ff^js 1 4 ieK<o^^##5Bf0SS<o7"x h 

ESS. 

9<lXt)^my ^ — K/n; y :7 i^7 N Ui^Xi^<O^Ui^X:!' 

20 izmuzm<iKX:tjL^ i^yhTs>ztiS:mM'r:itizj^ 

■e<of^. ii=&7Kcoi.>?x^'<ofrstc<2a-rs 2A:/3»ffi!! 
w^fD^-- hc7>m 1 (r>x:^^zmm^c^)Ui^x^<7)liitt 

2xmmmimmy~hc^mi <oxtnz^ 

WEM^\X:)3mmy -r — hVN'y j;^x^'o«.2 
30 A;>3«ffe!fi<j9SrSW^^- h com 2 coAr^tc^WffJEi^^A 

#2A:»J«fffefl<jf&SfDy-h{zJ; 0. M^Jr-^'cOE^ 
fiifcK8f#Si^i:c7)5>t/Cf y hlSI^^fec^DjrkffilEvllSLSrlfiK 

ht-S^lt $:1ttafc^«4i^f*c^miHlS8<7)xX S:)^. 
[ iS*]1 2 0 J MS:<ioi|i^#cmmiHlKc^ 0 

v-'-^M';^5::rt-LT|^;^iiiiJL, C:co0!;^i^aiL:t#x-^' 
:b/N' y 7t 5-:n-LT 1 ocO-T-iJ'/N-Xtcfti! -ecofg 

50 ij^my -f - hVN' -y ^-7 hi/ i^x. 9 \z£^mm-h n 



{ 

5 

MJ^J A:^^^7 -f - n' 7 i^'^ ;P ^::;7.df ^ 

tichXo tz^tf:>^iif>f^m^cr)tmmx'h hzt^n^ 
b -r&imJM 2 2 sm<r>^{mmmi^<r)y^7. h:fjm. 

COOOl] 

mm&i/T'x h irmizm mz. mmy-f- n- -y ^ 
>y h L-i^-^ t fflv ^x^mmmmcnjEi^ (ie^. 

[0002] 

<±. ■!mmz^mjS:<srjm!^mizitf^^i)^i/i±^y^j:mm 40 

oiz^^O^\*iMLti^yyi,^<m(^iixti*). zix. 

i<oimL<, ztiij±&'^mMt^^'>x\>^^. 
1 0 0 031 -ecT', vm, mU<Dmm^mjk-t^'r7 

Tv%&. zcot^yrmzxtiii, "irio^m-TXhimM 
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6 

10 004] mJieei&-fAht7):^^(Z{i, a^/trJ-^-r 
^^(linear Feedback Shift Register:IUT, LFSRtV% 

mmmcoui^xi^ t . mi^v>^'xi^(otrimzms 

[0005]^-r. ROM, RAM, PLfi^^(7)^^>) 

ti^xfimm^rm^x:^ l f s nxsm u r : -f-^tu 

[0006] mz^ M^fllA.^ L F S RT-^*^>/-i. j^;t.^ 

■vir^-^y-ff^i^X'm^s^if^^-rtitnLx. te:f]^j 

y^-^^'titmLX. tB:*^^J<?)IE^$-2p|^Lr, 

[0007] mrfef- y tJ'COI^^r^il^t rs 

t?IJx.<i', Patrick P.Celsinger Cc; J: Design 
and Test of the 80386" (IEEE, Design & Test of Comp 
t. , vol.4 no.3, pp. 42-50 June 1987) tcra^SiflTU 

<omnmi^^Bmui^x:}nzmm-r&zti,zj:o. mM 

[0008] 

'i-^yy'P^mx'fmz^'^^'f-^ bimhX . ^tyx 

im^m^ru -v 9(r>\^:f]Jkn<r>iEmi^%-thtzihiz 
it. ( 1 ) m\K-^i.FSYi\,zMtx, \i',:hm\<r>mi 
MfcSBffs^^^^-^A- 1 $-i±«^-rs J:t8f*gJ^^e^skt- 
5 . ( 2 ) MeibSS^^St LT A L U S:fflv^i^.{f , gflf* 

fiJL F S R SrT-:7^N';^^:ft- LT mrieA LU {ci^^-^s 

ft<)tcsij*<>*i^ t s , ( 3 ) jii±o J: o ^mut. 



(E 
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6. 

t O 0 0 9 ] ^ . -f-y T-J'l-ai-C-fflft^^^^^^ t Ifc® 
^<PI-CO^.yr-r^>-:>-Ct, (*li?LTV^-5ROM^R 

C 0 O 1 0 ] ^|gH^(±iJe^li^tc:f»;^».T^$*T.f^ 
yfJA^ L F S R ^ «V ^Sii^#*«|l]8§c737":;?. h BSSS 

C 0 0 1 1 ] 

[0013] m^-m2temcr>^mTi±, mem^m i le 
[ 0 0 1 4 1 it^3ieigi7)5iBflT'{i, frieit^ 



• ) iff ^^7 - 2 7 1 6 2 8 

8 

2xmmLwmmiy~ v ^i^< #2 A:*3^tflfi&tiigfSfti 
i)<^t^ti^ m}^<7) u i^'x :^<7) Huatcfiig-r ^ 2 a:^ 

thmnmrnt. mt^mmx:humy -h>n'«/ ^ u-y 
vui?x9\,zmx.i>wm.mcr>2X:hiA^mfmmi^-h ■ 

W^^^XtiWmy < — \^^<^ y'^i^yvu>'x^<rf^u>^ 
x^<rim2<r>x1i^^Lh^—^tLx. mw—9ii 

[00151 St:. lf:*Ja4ie©c?)l6H^{d. H5iEif* 

jBi , is«JS2X(±if^:53iea£7)4i#<fE^[5isio7^ 

xMHlSStcist^T, •rXh§fiS^^^!tc*WIllS&t±^^r 

[0016] mz.x, m^3tm<r)m^vii. m^m 

^5l<lS2X{±iS^3ie©<^^^t<sm«IlI«JcD 
■rX h HSStctjuT , -T^X H;^fi:S,^^«Kft^iHiKi±l*I 

[0017] mzMt T . e^<om^nx'ii. m 
mm^m 3 sm<^^mii^mm\si^<7)T- x h oggtcij v> 
T . x:}jmm^$m 2 a:^v/L'^-7'^ ^-rc i 

[0018] is*^ 7 ie®<o%Bjx'(± . tiissm^ 3 le 

^-•N'XSrii;?., Mie-f— r^-'-CXtcli. M^JA:'jilSfg7 ^ 

htmmizmm^tii, ti^iz. ^mtmmmsiRz/m^ 

(0 0 1 9 ] i^c. m^m8ism(7)WMX'i±. tumm 

(0020] wiz^ mmm9iemcr>^mx'i±. mmm 
^3xti:if^JS7iet8<^^^**«?ii£iis<7)7^x hmm^z 
*jv>T. xtimR^mi. pmmmrzj:r). ^tmn 



9 

C002 1 ] jni.r. ii^JSi oietKco^eflTti. ffrfe 
c 0 0 2 2 J ^Tt. 1 1 iBSJo^HjT'ii. frien 

^<Dmic7)AMmm'r~:}fj^xizmmmm^tix. m 
- h ^^^<^2Ktimmmmi'f- hcn^ i <?)A:tKc 

J 0 0 2 3 J Mt; . li*^ 1 2ieiK£;)^Bgr'{i, mim 

mfmrnmi-y- v ^w^<-^2x:hmmm^mnQy- h 3c 

mcotatiyi-y :PTRv^mmiitc7)f—i^/-ix^^Lx^L 
^ti^ &wm<^u$^'x-$^cotismzmsTs.2xt)mmm 

l^mmy- h<7:im2er>X1Jl,ZiAmsiy -f - K>'\'-y^"ff^ 
~^''<x^H-L,x-^;ii^ixhi,(^x^^h;iti:'^WLt-r 

f 0 0 2 4 ] sdx-c . iij^jg 1 3%m<r>wy^x\i.. mi. 

T. 7-'— rJ'^N'XSt/flflO 1 0£7)x— jJ'^N'xfcfi. , 40 

xtfo3 ■hmu)^--fi^m'\x-n^jy < - km'./ ^ 
Y\^-jx9 (7im^mzm\ »^ a* . m^oy^- 9 > <x 
tc. ^(^MyT(or-^^<xizmm^nt^^mt*^mmm 

f-hVN'./:7j^7 ^.^.^/x:^^^l^jis-ri,#ai:^^>'^^y 50 
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1 0 

H-jieii*Ji 1 2mm<n^mf^!^mm<7)7'x hm^izti 
<r>^2xm\\m^Tm\y~vx'Vcm-^^^\.z^ Bine 

:'j|f?^7 -f - hvs-.y ^ i^yhiyi^x^izffm-t^^tati 

[0026] mm 1 5 iet8<7)^BjT{±. 151211^^3 

» A:>j«ffll26<j^afP^'-NtDtt5:^s-A:»]L, -e-c7)=g.A:*j<i 

[ 0 0 2 7 ] i^i. if^JBL emncD^mx-ii^ maim 

(^2Xfjumbmmmr-h(^tii:h^xtfU ^<r>x 
■yinm^mvth h^^^<r:>x-h\f^m-^^^-t^,mm\y 

[0028] mz. ff^JSl 7fe«c7)^B^T'{d:. mKf» 
) ^«7ieiS<7)^«tm«I3S§<07^Xh[IIS&fcfcv^-c. 7 

^-hVN-.y 9'mmmii^mz\ix^-,y^ :^mmx-)y 

flH7^-hVS-.y^'^f$ffig{R^gt«X:if^>i5|f^ 

A:^ia?^7 — hVN'-y 9 1^7 h U-y::^:^<?)&*§gi50lx£/ 
x9coiiitHix^^:yT^ hmmt LXx^^-y/^^iz 

mm^ti. mm^Miiiimy < - 9 ^-7 hui^ 

x.9<r>^Vi^:;t.9\.zti.m^~9t 1,Xx^-t ^^{■^(; 

**<.B')ieM?l|A^Ji|igjfg7 < — K/^ y:?S'7 h Uu'X^CT) 

^X(r>i.i^x9<r>tiiti ^ffi^r ^ s i a tc<f Lfc;i t 
[0029] ii\ix.x. 1 8 ie«2«7).^BjT'<i. Mie 
X . iknxttmy < - hv^ V 7 £^7 y'x iJ^iD-S- 2 

[0030] SicJo^ T.. 1 9ie®c^.^Bgo2fia| 



(7) 1f^^7-27 1628 

11 12 

&titf7)mw—^'kSmLtzmA(n^\^i^xi^(nm [0035] wzlsaiLX. mim 2 4ls^o^HB-C(i. 

wt(r>u'^x^^m<^\^-jx9<^wmizm.m.-ti>2Kti lo x.hixi>x^mum^j:hii(7)X'h^. m^x:hm&y 
^<r>tii:ht:-^ihtmz. mtmnjKijmmy < - mt. mu^xf}mi\i;zm-^^}iHummr\3-, 9<r>^ 

my- Mzj: K) . ^my'-:^co&mmtm^Emmk<D [ o o 3 e j 

t-s. ^j:^^Li%^m2 4imcr>^imnm^(^^xh:^mx' 

[003 1] m^m 2 0 le^o^BBT-ti , Misif ^Ji 1 {±. ( mwi^^^^-v ) s- S46;tcot 1^ tm/^-c- 

04^S«^«laISgi7)o iE,MtL*» 1 oSrffi:^/'? ■/ 7 r ^. M?'Jr-:5' t LX&lX^ L F S Rt^A:^-^-^ . m 

L. ccoig^atiLfc^-T'-^j'offiffi, jBEnsiaco^ai. n i^i^x-!'t,z^:nm^\<7ysmm.mmimi^ii,x^<, ± 

^«£^08S*^/iJia»;7"-^'S:fl9ie'r— :?'>'^:^$:^^L [0037] |tne*4^>Jt>'^^;t^^-vtM^v':?'^-^A' t 

Sr^S-rc: t ^'mWLt-t?> . f s R(^m^m(r>Uz^x^<7)mm::Sim^itrz2Xiim 

[0032] ^tz. lumco^mxit. t^isem mjmm^y-hcomi<oxf)izii^ m^^(r>ui^xisr 

^i*:^iHii?s*»<oOx-:? i:m^\xf}i^my 4 - i'i^xi'<r>mmzmm.^ixrz2xi^mmf=!^wfay~ v 

v^i^yvvi^x9^zx^Kmth:it^mimLx\^h (DrnK^x^iza. ^<r>^mmzm.m^&)^i^x:^<7ytii 
-?-<?D7'-^='<oBEi^tc, t^mt9f]x:nmmy ^ M^^x.f>ti?>, iJt. msi^2x:hmmmf^mm'y— 

^^<Otii:fimxf':^ -( - l<j^y :^ mmt^f'^f&^Smm^mm [0038] ZtilzX 0. ±lyi^X:S^<r>^tiiJii3^t>fS.i 

i:r-'-i!'^<xi:itLxz(7)y'-^fj-ixizmm^tix^^i, Em-y^^-^^t. ttmmwmi^y^^^tcoi^m^y 

[0033] 35tc, lf^2 2ie^c7)%BjT«. BtrieiS JtfKi^**^'Ui^'^^'{3tSSrt$n-S . 

9wm<o¥^mimmm^(0'rx \-yjmizi5\,^x. loosgjn-^x. ^ui^xi^fizmh^titzim^^ 

[0034] -hx^tX . li^RJi 2 3ie6ft<?5l%HflT(i. mile h . 

i^^2 2iim<D^mmmm^(7y'rxhyjmi.zti\.^ [oo4oj i^r. 'rxh^mz7t^mi.f:imn\Bi 

X , ^A'rx y ^m»:^mmimkcr>j>( ^*jx'$>*). m si. mtti^- i^sm^zm^' ^timixtj l f s r @#t 



( 

1 3 

[ 0 0 4 1 ] 1 4 ^^.m(7)^!^mi^mm^^ 

Mmm^t/^mi^^ ti?, tmz . m?'ja:'j l f s R(r>^ 2 

[0 0 421 tt^, mm 1 7!emcO»BSc7)i|i^(^c^ 1, 
mmi-T^ h EIKTJi. M3^(JA^> L F S Rc?) 2 AlflUm 

[ 0 0 4 3 1 MfC. nm 2 1 i2:a^7>4^Si^cm«lHJKt^ 
XJ:^ h IrmX't^. ^ffiXt) L F S R ^fflv ^f^^t^^filcmW 

t'J±. 'lo-r^hfc^fi^LT. mieife^iJ A:*] L F s Rvb> 

xz<7)r~9^-<.y^izmm.^ixt::^mi¥^mm im^T 
Lx^w^Mmmzu^^'^^^-^^^m 

[0044] tr\x.X , !»*ii2 3StflS*Jl2 4ie®o 
[0045] 

JUT. 2|s:|%HB«0— |^fi?!l£0^^f*c^m[l]SSO 40 

'^MHfl-t*. i^, \:Xf<mm,x'W^■^^mm'^<r>n~(7m 

[0046] C^i coHMM ) El 1 Xi^Wftfrmwrnz 
[0 04 7] I2]ncib-\,>T, Ui3>-M-:7 hT^XhlHlK 

( WT, M^JA:>3 L F s R t if^) . 2\mmi^y^^ 
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1 4 

^^f-A'^SIrtUi/XrJ'. 3{igS;?i^aiLx-:S'Ui''Xi^-Crfi 
h. 

[0048] mm.nxti\^F s r 1 li. mtsMmi^y 

mm^) 1 2k. i^ct-yif^m^i stirAtit -eo 
ff^m-^ 4m(r)2xt> mmmmmmy- hxGRi~xoR4 

(^) <7yiii:h 1 1 irtHfjtXuh, 

) [0 04 9] 4{±P<^:»;7'^>fT'J>->r. 7'K^XA;'3 
6 2 /^tlTT K U-Xl^i/'X ^ 6 t=:1^$fL^r H 

x3-:J'"5<7)ai;f)-rs •7- m^^^t^5L/i'7- k<oi*i§ 

A^^^?^ifjLT-'-:5'4 1 tLxm^lii^i\.S,i>(^X'hh, 

m^^tl. mP^tHLT-f^Sl t L.rj&?«JA*LFSR 
nztii:h^tih, 

[0 0 5 01 7ji^Bfi''>'x^T*'?. 2X:hmfkms 
mmy~ h (.im) aymij wt.r-x humm^^ 1 2 

nzn^-h-^-h. 

[0 0 5 1 J iAo. 8«i:iE^«^[lIKT'S>-:>T, M^iJA 
;>3LFSR lc7)#2A:^j#ffl!!6<lilSft^'-N (f*3^) o 

ii-vy±.iz7t>-f'-v Tit^nxx^h. 

[00521 02fi:. mmt¥\Xfil^FSRHzX->x 

mml^x^i^>tzsm'^y^^-i-^rt , msm^i^-t^^^^ 

[00531 WcfcV-kT. MMA:»JLFSR1{±, 4 
HOU-i^'Xr^Sl— S4fc, ^C0*^v*X^'Sl~S4 

ofirstcieg^fDt 4 2 x-hmammmmy- v xo 

R1.XOR2.X0R3.XOR4 m^mkf&(nV'Jy>.9S4<r)tii 

:hkm^n. (4»:o^-^tc(±u>^x:J'S3) coiii:tjk^ 

xijk-r^ 2xmmmkmmy~ hxoRot s-(?i;c^4 

fc'"/ h<^M?iJA:>3 L F s RX'h^ . mimilX:h L f s 
R 1 i04 flilc^) 2 A:/jSf^!JWf&a^py- h XORl— X0R4li . 

^mm(r>j-:^ h^mzTt^mi timnms^x-h ^ . m 
[00543 wmtmxi) L F s R 1 (±. Tias^ic^-r 

g (X) =x* + x+ 1 

[00551 fineM^iIA:^ L F S R 1 X\t^ n y i^'fi 
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[00 581 MEA:^-feUi7^SELl— SEL4i,. $!ltai0SS 
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[0 0 5 91 HUie7^ — KM'.yi?1f^-tU;7:J'SEL0fc4 
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^i^'f ^■'^^^^\Vz^:t.9 2(rmWi^'/^^^^^mmK 
:/jLFSRl<7)4^is02 A:>3StflfeMSgfSln>--- hXORl— 
X0R4 (7C'<rM;t.*?lS[0SS) t=-^i.Stff^/Rm*Sl 8 
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10 10:1 sitaierA) mk'&^Kh. 

[ 0 0 6 9 J , Em(n>^\^^ ^fUX'lt. =rX Y%\ 
Wi^ 1 2 fi OT-S) 0 . A;^-b P lim^ati Lt-'- ^ 
3 1(11,12,13.14) y <~Yf^y9'mk^\y7S^ 

^1 2l±, JE9i^f^*»ff=5rfcnTuS^{iatcOT'^i 
^. ^<r>%^. WP^&i^tx.tz'f—^ \ 1 1 ijiiA:^-fei/ 

^ ^SEL -SEL^TjM*l?$n. M?IIA:'3 L F S R 1 XWm 
$iX-i>. JE^SiX7tii<±0 0 10(1 6jl«feT-2 ) t 



tT^*>*iTV^S, WTi-^^ittz^—^ ^ 1 1 1 <I6ii 
^ieT7) (igg;?iaiL-T-:^^i^'^:S'3(:<&J|^$fi, M 
mx-)} L F S R 1 \,Z.}i&-))tiC\^h . 

[0070] wmz. Rm<om2^'f ^ ;ux't±. m^^ta 

^^Tt-r-^'O 111 :AiXi3-t\^^^SEl -~SEl4X'mm 

■^tit:mi± 1110(1 emmBvE ) t* & . 

^^fiTV^I.. g!^tii^ii;tx-^' 10 11 (1 6Jtaie 
T'B> {i:§!;^^aiLr-'-^l'>''X^'3tc<SSfl§tL, M?iJ7\ 
:t)LFSRu:m:/3$fi.^. 

[0071] E^<7)|g 1 -9-.f ^';U*-<i,m3 2 -T'f J'/U^ 

m<r>m 32^^ ^^ji^mczt^to. 001 1 i 1 e» mmu 

X-3) t^h. 
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CO 0 7 2 J Em^-( <^)V ( 3 21f'f ^)V±X') t^Wl 

A:b-fe^^':?SELl--SEL4(i«81^i^^^^^-v2 1 (E1,E2.E 
3.E4) ^jUiRL. :7>f-K^<-/^'m«-t^^':?'SaO{ia 

^ ^';PTJ±. ^TC02A;>3«ffl!!6<Jita»l>-'- hXORl-XO 

846011 1 <nK-h\iz.\tmWL<r>\^'Jx9 (fi^Sou-i^'x^' 

<OA:^tCt±M1#>'c5^:t-f-^2 1 (E1,E2,E3,E4) ifi^TLtr, 
txX. *2A:^J#f(aWI&a^y-hX0Rl-X0R4(CfcO 
T . U ->';^ ^J' s 1 - s 4 <o#S{c^ga^^ t . 
>^^''^^-^^&ft^Ui>.X:J'2<7)M1t>':?^4^-^2 1 (El.E 
2,E3.E4) h<^mmmm^% m^^J:iytv 

[00 7 3] fflL. nS ( n = l-4) BOUi^'X^J'S 
ncOA:^tC^#M$n/c 2 A:>jSffltfl<jlta«I^'- NXORntC 
W#i^;r^'vf-^Eni:BrfS (flL. n= HCfcH^TJi 
g^^K) <^Ui-'X:J'Sn-lir)ta:^Ji:*iA:^$il^<7)T. «! 20 

(C, XB»i/:5^jf->^-V0 0 11(1 6jl^KT-3 ) i& 1 b' 
-^h^iz^m (X<i3t'-y Lti^-^tm 

0 0 1(1 6ii^ieT-9 ) x'hh. 

C 0 0 7 4 ] ta^ o T . Bvfe=S- 2 A:^#tfB!&<ifMa*ay- h 
X0Rl-X0R4*-i^{i. Emi^^'^^^rtm^i^y^^^^ii 

«*^'<iSS«i:S*tS. C:<7)ifc!|^*J±2A;']^ffl!JWmafty 30 
-hX0Rl~X0R4iOaiAH 1 fc UT. ^IBrUi^'X;? 7 kiE 

[0075] ^ISfUi^'X^' 7 T^X h$»J«fl-^ 1 2 Sr 
:?'yl-Ti7)2 A:b#tftl!6<Jf^^:>-'- hXORl-XOR4c;)Jf!:;3 1 

:^#^ft!i&*;iils*]>-'-h<oaj:^j 1 1 <o^TOfl*5 0T'ftix 

2 A:/3Sffte&*j|fefl*:>-'- h (r)iiii3i)^$itH£. 40 
^^'J*ijE^T''5ri^f:LT0 5rai:»ji-|>. ClcTJliS^iJ^ 
lHl?S8<i0 1 CO J: o tc. 2^.Mfimi^mmy- h(Otti 
:hi l2rA:'jt-r^4A:')NORy-h{cj:0lligT-# 

vii2xmm^tkmmy- 1 1 . sa-h. 

coUi^'x^cofili^r^T 0 fc^-7T V^l. k*>^> tfij^ cfc 

[0 0 7 6] L^*^oT. mstkTit. n^ru^smm^ 
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m^nn'S>h(7)x\ '^c7)imi:fTok\M^^i:sms. 

inW&ELO&V^XiJ -t l- ^ :i'SELl— SEU ) C^fMtEi^V:^ 

) [ 0 0 7 7 ] fsj, ^mnmTit. m^ta l^^—^ ui^-x 

^30£B:>) 3 1 Sr^^filA:^ L F s R 1 tcA:'j Lxr-9 
Srfl^ L7t <nm.mA:ii l f s r 1 l t SUfflifl 

Lr, UxXM^tcfi#5yA±lLFSRt Lrfflv^ 
a. m^i^:/^-^^^^ 1 f V (X{± 3 b'.y K 

u-;^^'sai~sEL4*iagf^v'^^^^tgs^^^ u 2*^A>a3 

S ^ fc J: 0 Pl^'Sr^m&^-r * . 

[ 0 0 7 9 3 mz^ ^mm\x'ii , m^M l f s r i 
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L {> ^(TmX'^j: < T J; < , ff«<?)ffi^ISS ^ i afc^ 
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I 0 0 8 O ] j!lOi.T . :i^mmmX't±. L F S R 

1 ^ ^ U tc^i! t X X h i£-tf o . F*)^«gfg 
r^D y i^<otii:h^milXtii.F s r 1 mws. 
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I0087Jmi<7)X^'J9 ac7)JE^^ ^'/U*i**Tr 
•6<^: . M^iJA:^ L F S R 1 atc^R^S 

[0088]^ i^fC^ m 1 'J 9 a <5DJti?W5g-tf-< 9 

[ 0 O 8 9 ] HalBx-^J'ys'A 1 4±<7)v-'-^'{i, M?fJA 
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;/3L F S R 1 a<0#2 A;fj#ffife6<j|SrS«y- hXORl^xO 

^^^^2<7)A:^(c^^^ft^. ^<7,^2:Kmm^^m 

*Jr-hX0RI-X0R4(3*JV^T«. U^-'^.^J^S l~S4c7) 
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^(om^tmmiz. ^'tmi\x:hLFSRi ^commit 

9 a tOffi^^f^ ^;3.^ $fJ^IIJSg 1 0 4> ^ 
2<^x^.j9btcJtL, 7^-:?yN'xi4-.oai:;>j^^.r 

yii-is^/>^tii^^ti^ m2co^^v9 b<7)0?;^aj r t^-- 
^7.^2X'^yr^^in.hm^^vmmt. mi ^^^4 y 9 

[ 0 0 9 3 J M^FiJ A* L F S R 1 a |± . f-'- <^ 1 4 

[0094] ^2cOp< q& V 9blzM-i-hEEmV^ 
*l7-^4 t , MMA:fj L F SR 1 a 
m(>iV^, ZZXt±. ^l«0X^'J9at^2c7)^^ 

tfim-T$>i>zti}^i^^ muyy'-^s^^m^m^tixu 

tin. X ^ y 9 a ar^^ t U 9 b TPI 1 5^ ^ 
[ 0 O 9 5 ] J^tC, ^ 2<7DXt U 9 b <7)ifc!gji|aj^-y-^ 

^t'Ric;? X3y^ izmmLx it^r,xiif> wm^^ 

"r-^J^X 1 4 (c-^;c. ^iXXm^X:n L F S R 1 atcA 

[0096] mm\y=JX97ii. imnmi,^ ^iVX'Oi 
50 2 A*^fflfie<;.%aft>'_ hX0R]->-XOR4c^aj* 1 1 2 
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10097] tt:. iEM*'J^@ff§8{i. lglo^^ij9 
SffllJWIlS*!^'- NXORl— X0R4Oiii:>j 1 135<0-C-S>^i 
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1 <7>^ t 'J 9 a i:^2cr)^^ 'J 9 b iw^^x h*>'ff^r;t 
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-O^ t U gaT*> S t L/C**, ^=5:^ §ST'* T t 
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^timmmco^^mi^^^mm. Mm^jizamn^ ( f^sp 

04 (7)7-x Mass i: (Bl-m^<7)g|5^(i|sI-coigF-^5:# L 
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[0 1 01 ] ^5«Ci3V^T. 1 4aS.t>'l 4 bJi^g./?-?^ 
-;J'M-^T-*>S,. M^]A:^LFSR1 c tD^2 A:^i^ff|f! 
SUISiII*]^- NX0Rl-XOR4i7)m 1 X^it-:f3(7)^~:?j<, 

X 1 4 atr^^^ft. m2xmmj<r>T-'9/^7. 1 4 

btCjg^^^^. i^t:. M^IJA:'JLFSR1 c<?)g$^S 
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f-y h ;^t7)-r-^y<X 14a ^:frLrMm:ft 

L F S R 1 c <0#2 A:>J^^ee<j|^S^y- h X0R1-XQR4 
^OI51A:'3(3A;^J•r5 i^tt, e^S0Ui^X:$^S4 5- 
WOmcnUi^X^S 1— S 3<?D#ai:^J&ZJ«^7^-Ky^ 
•y ^'tS^-fe U ^' 9Sm<7)i^ij. WmMMX-^ L F S R 1 

o<7ip^^^mt:myj<7)n'- ^»^x 1 4 b sr:^- L,x}m.(r> 
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•tS ^ ^: J: 0 , X- :^ imw^h^ . 
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l?lSl/|52c^^tU 9a. 9bldffl5f=|5l-^g,S-r'i 

^T—^^mmzn-x'tb 5 fc isje^^ . ^ 7-^ f 
i^rswigs&i o*-<^^qtu9a. 9b. mwi^^^^^ 
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9c^. m\A:f] L F s R 1 c <7)=^mt. RHio^mcrm 

^^-■$'(nSm-'i ^A X^ii , --^<^^—pf<:x. 14a 
^OtiJtf^ 7';t-fl^*<*Jffl(IlIg5 1 Ot-tyW. 1 COX^: 

--^^ivm^tmmmui o*»<^>m?ija:*3Lfsri c<r> 

A:^LFSR1 ciOl^ai'ft^. fiP^U>-'X;?S 1-S3 

HiriEM^iJA:'jLFSRl cT'Ji. 7-f-hVs-.y;7 
<S$g-«r ^ tJ'SaOJi 2 A:^#Wte6<>ISSW^'- hX0RO<7)£tJ 

SXORO</)tlJ:fJA*A}»jS;n. 2t'.yhS, 3h'-xhS^it/ 
4b'.y h@(c(±:g./?U:^':^^Sl. S2 S30«-itl:h 

*«A:^$^t^. 

f O 1 0 5 ] «A:^JLF S R 1 cO:g.2A:>J«^ffifi<;fiS 

^cf-'-^J'I b 1-r b4SrA:>jL. S2A:>3{C7-'-;J'M- 
X 1 4 bcOv-^ . ap-«=,M5iJA^7 L F S R 1 c <7)|^gJ5m 
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[0107] iXtc, m 1 C7);<^ .J 9 a£05fSi^i^;f.f-^ 

LTfcO. t^->TM^i|A:'jLFSR 1 c(i#gcoi^x'X 

^■(Ot— ^'VN-x 1 4 b tca^-rs . — *-(7)T-'-:?^\'x 1 

4 a>V<^ai:'3^ ^^-r/Pfi-^*JSIIi^lHll?§i O 

[01083 m<M L F s R 1 c <o^2X:hmmmk 

a*I>-'-hX0Rl~X0R4T1i, S^lA:>3tC7^-:?X 

4aOT-i5', fi(i*>^i^i/^.^^$.x:>jt. mi 

A:;3lCv---iJ'M'xi4bf7)-r-^', fipt5>ffi^c^^^.^^ 
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